Background: This study aimed to survey the use of complementary and alternative medicine (CAM) therapies in Japanese children with major pediatric surgical diseases. Methods: This survey was mailed to each family of 355 patients. Results: One hundred fifty-three (43%) of 355 mailed questionnaires were completely returned. Forty-one (27%) of 153 parents responded that they used CAM for their child. There was no significant difference in CAM use according to sex, mean age, follow-up duration, family CAM users, and associated disorders between CAM users and non-users. Children with inflammatory bowel disease (IBD) were significantly more likely to use CAM than children without IBD (65% vs 21%, p = 0.0001). Only 20% of parents informed the attending physicians about CAM before its use. Conclusions: It is important for physicians caring for children with pediatric surgical disease, especially IBD, to be familiar with common forms of CAM.
INTRODUCTION
Interest in the use of complementary and alternative medicine (CAM) has greatly increased in developed countries for the last 2 decades [1, 2] . It is very difficult to define the term of CAM because it includes a broad spectrum of alternative medical systems, biologically based therapies, mind-body interventions, manipulative and body-based methods, and energy therapies. There are various types of CAM used by individuals according to the nationality and the locality.
Studies on the use of CAM in healthy children and adolescents have been reported [3] [4] [5] [6] . Recently, evidence of the use of CAM at home in pediatric patients with special health care or children visiting the emergency department is accumulating in North America [7] [8] [9] [10] [11] [12] [13] [14] , Europe [15] [16] [17] [18] [19] , and Australia [20] . It has been reported that children with chronic disease are more than three times more likely to use CAM compared with children without chronic diseases [15] . This study aimed to evaluate the use of CAM therapies at home in Japanese children with major pediatric surgical diseases in a single center experience. We also investigated which types of CAM were used, the reason for their use, information sources about CAM, the efficacy for the children, and if parents informed the attending physicians about their use of CAM.
PATIENTS AND METHODS

Description of Patient Group
Between April 1990 and December 2010, we experienced 482 major pediatric surgical cases such as congenital digestive duct atresia, abdominal wall abnormality, biliary atresia and dilatation, pediatric malignant tumors, and inflammatory bowel diseases (IBD). Patients who were lost to follow-up, those whose addresses were unknown, and those who died were excluded in this study. A total of 355 patients, who received follow-up care at our outpatient clinic, were included in this study.
Questionnaire
This survey was mailed to each family with an explanatory covering letter, asking each parent to complete the questionnaire on behalf of the child. Instructions were included to aid in the completion of the questionnaire. Parents were provided with a stamped addressed envelope and asked to return the questionnaire anonymously to the investigators. In the questionnaire, basic background data included the child's age, sex, the specific diagnosis and experience of using CAM in other family members. To ensure anonymity, forms were not numbered and parents were asked not to add any identifying information to the surveys. The questionnaire was prefaced with a brief introduction to define the term of CAM and to inform that this was a survey with consent.
CAM included healthy food diet, supplements, herbal medicine, vitamins, gigong/reiki, thermotherapy, massage therapy, chiropractic, music therapy, acupuncture, relaxation, and others. Prescribed enteral nutrition formula, vitamins, herbal medicines were excluded because we did not judge to need for patients.
At first, parents were asked whether they had any experience in using CAM in the management of the child's healthy condition. If they answered "no", the survey was finished in such a case. If they answered "yes", they continued to answer the questions. A list of types of CAM was given on the next page and the parents were asked to select the types of CAM used. They were also asked why they had chosen to use CAM and how they had obtained information about CAM. They were then asked whether they expressed the desire to discuss CAM with the attending doctor at our institute. Finally, they were asked how effective they perceived CAM to be, and to select one of the four following options: 1) continuing the use of CAM because of apparent effectiveness; 2) continuing the use of CAM although the effectiveness is unclear; 3) stopping the use of CAM because of unclear effectiveness; and 4) stopping the use of CAM because of apparent ineffectiveness.
At the end of the questionnaire, parents were permitted to mention their concerns, opinions and impressions about CAM.
Statistics
The chi square test was used in comparison of observed differences between groups. Tests were considered statistically significant at p < 0.05.
RESULTS
Patients' Characteristics
One hundred fifty-five (44%) of 355 mailed questionnaire were returned. The specific diagnosis was not written in two of 155 questionnaires. A total of 153 questionnaires were completed by parents and returned by mail to the investigators. The mean age of the responders was 9.9 ± 5.8 years (mean ± SD; range, 1 -27 years). The disease diagnosis of children in this survey included ulcerative colitis in 12, Crohn's disease in five, esophageal atresia in 21, duodenal atresia/stricture in 11, intestinal atresia in 21, anal atresia in 27, biliary atresia in 20, biliary dilatation in 13, omphalocele in five, gastroschisis in six, and a malignant solid tumor in 23. Ten patients had one or two associated surgical diseases.
The Use of CAM
Forty-one (27%) of 153 parents responded that they had used CAM for their child. Table 1 shows the comparison between 41 CAM users and 112 CAM non-users. There was no significant difference in CAM use according to sex, mean age, follow-up duration of disease, family CAM users, and associated disease or anomaly between CAM users and non-users. Table 2 shows the use of CAM in each pediatric surgical disease. In this series, patients with IBD had the highest rate of the use (65%), especially Crohn's disease (80%). In children with congenital digestive duct atresia Children who used CAM agents used a mean of 2.4 ± 1.7 types of agents. For each disease, the number of CAM agents used was highest in children with Crohn's disease (mean, 4; range, 1 -6), but this was not statistically significant compared with other diseases. The number of CAM agents used in patients was one agent in 17 patients (41%), two agents in nine (22%), three agents in six (15%), four agents in three (7%), six agents in three (7%), and six or greater agents in three (7%). Table 3 shows the types of CAM reported by the responders. Thirty of 41 parents (70%) used CAM for the purpose of providing a benefit for their children with pediatric surgical diseases. Other parents (30%) used CAM for general healthy condition. The frequently identified CAMs were a health-food dietdiet (37%), supplements (31%), non-prescribed herbal medicine (16%), vitamins (16%), gigong/reiki (10%), thermotherapy (10%), and massage therapy (10%). Responders also suggested other CAMs, such as chiropractics (7%), music therapy (5%), acupuncture (2%), and relaxation (2%). Eight of 41 patients received herbal medicine for their child prescribed by physicians. Table 4 shows how parents had obtained the information about CAM. Parents most commonly obtained information about CAM from acquaintances (56%). Other sources included publications (10%), the Internet (8%), the pharmacy (8%), TV commercials (5%), and others (13%). Twenty-five of 41 parents (61%) did not express the desire to discuss CAM with the attending physician at our institute before the use of CAM. Eight of 41 parents (20%) informed the attending physicians about CAM before their use.
CAM Therapies
Information Sources of CAM
Efficacy of CAM
Twelve parents (25%) answered that they are continuing the use of CAM because of the apparent effectiveness at the time of the survey. Nineteen parents (39%) answered that they are continuing to use CAM, although the effectiveness was unclear at the time of the survey. Thirteen parents (27%) answered that they stopped the use of CAM because of unclear effectiveness.
Four parents (9%) answered that they stopped the use of CAM because adverse events appeared or they felt that the CAM used was not suitable for their child. Two parents who used herbal medicine reported adverse effects such as diarrhea and eruption.
Concerns and Opinions of CAM
In this survey, there were no questions about the specific costs of therapies. However, one responder commented about the unclear effectiveness and the high cost of CAM for their child. Three parents were more willing to consider using herbal medicine if the symptoms of the disease in their children were more severe in the future.
DISCUSSION
Pediatric surgical diseases sometimes become chronic and refractory after an operation and become problematic in children for a long time. The present study demonstrated that CAM use in Japanese patients who had un-dergone operation for pediatric surgical disease had no relationship with sex, age, duration of disease, parents' use, and associated disorders. It has been previously reported that factors associated with pediatric use of CAM are a higher age [4, 6] , the patient's self-reported overall health [10] , white ethnicity [10] , higher education in the parent's career [4, 6, 10, 14] , use of prescribed medication [4] , and use of CAM by a parent [4, 6, 15] .
The prevalence of CAM in children is variable. Several large studies in the pediatric population have demonstrated that CAM is used for symptom management, and healthmaintenance or prevention, rather than treatment of specificconditions [3, 4, 6, 21] . Moreover, many studies have found a higher CAM use among children with chronic conditions such as cerebral palsy [11, 15] , asthma [22] , cancer [15, 17, 23, 24] , sicklecell anemia [25] , IBD [10, 15, 16, 18, 20] , and emergent illness [14, 21] . The present study demonstrated that 27% of pediatric surgical patients had an experience of using CAM and the rate of CAM use in IBD patients was significantly higher compared with that in non-IBD patients. We consider that this is important data because there are no other studies that have compared the use of CAM between pediatric IBD and other disorders.
In the current study, children used a mean of 2.4 types of CAM. Three patients (7%) used six or more types of CAM. Cotton et al. reported [7] that adolescents with more severe diseases and worse health-related quality of life might be more willing to consider mind-body CAM for future symptom management. We recognize a limitation of this study. Death cases were not included in the subjects. Parents in death cases might use CAM more aggressively compared with parents whose child is living.
Popular CAM modalities used in this study were a health-food diet, supplements, herbal medicine, and vitamins, which is consistent with other studies [10, 16, 17] . However, spiritual interventions such as religious help and prayer have been reported in several studies [7, 10, 11, 14, 17] . Many parents used CAM for the purpose of providing a benefit or hoping for a cure in this study. Other common reasons for CAM use were reported side effects from prescribed medicines not working as well as they had hoped [16, 17, 19, 20] To our surprise, many parents obtained information about CAM from their acquaintances in an informationoriented society and Internet era. Additionally, many CAM users did not express the desire to discuss CAM with the attending physician, and only 20% of parents informed the attending physicians about CAM before use in our study. In previous studies, 45% -83% of parents reported informing their child's physician of their use of CAM therapies [13, 14, 19] . In another previous study [26] , 53% of parents expressed the desire to discuss CAM with their pediatrician, and this increased to 75% among those who used CAM themselves. It was reported that factors associated with increased disclosure to the pediatrician were CAM use in children younger than 6 years, bioenergetic CAM use, and parental CAM non-use [26] [27] [28] [29] . It is important that physicians should have more communication with parents about CAM use for pediatric patients.
The most important study to conduct in pediatric patients who use CAM is clinical outcome research. However, it is very difficult to evaluate the efficacy of CAM because of the broad health outcome including morbidity, mortality, cost of care, patient satisfaction, cultural identify, spiritual beliefs, coping, and self-efficacy. The present study evaluated the self-efficacy of CAM, and 25% of parents felt that CAM use was effective for their children, which is higher than that reported in another study [20] . In addition, four parents (9%) answered that they stopped the use of CAM because adverse events appeared or they felt that the CAM used was not suitable for their child. Two parents who used herbal medicine reported adverse effects such as diarrhea and eruption. This questionnaire did not include questions about the specific costs of CAM therapies. However, one CAM user raised the issue of unclear effectiveness and the high cost of CAM for their child.
In conclusion, it is important for physicians caring for patients with pediatric surgical disease, especially IBD, to be familiar with common forms of CAM and to be able to provide general counseling to their parents about CAM use.
